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Embossing station for an embossing apparatus 

The invention concerns an embossing station for an embossing 
apparatus which is provided for transferring a transfer layer of an 
5 embossing film on to an element to be embossed upon, in particular a flat 
element to be embossed upon which is stable in respect of shape, wherein 
the embossing station has two support rollers which are spaced from each 
other and which are in mutually axis-parallel relationship and at least one 
deflection roller spaced from the support rollers and in axis-parallel 

10 relationship with the support rollers, around which an embossing belt is 
deflected, wherein an embossing section of the embossing belt is 
determined by the support rollers. 

An embossing station of that kind is known from DE 202 05 662 Ul. 
In order to positively influence the quality of the join of the transfer layer of 

15 the embossing film to the element to be embossed upon, in particular the 
flat element to be embossed upon which is stable In respect of shape, it is 
proposed therein that at least one stabilisation roller which bears against 
the embossing belt is provided between the two support rollers which 
define the embossing section of the embossing belt. Those stabilisation 

20 rollers are of a smaller diameter than the support rollers in order to be able 
to provide a suitable number of stabilisation rollers between the two 
support rollers and in that way to increase the number of line contacts. As 
a consequence of the smaller diameter the rotary speed of the stabilisation 
rollers is correspondingly increased. That increased rotary speed of the 

25 stabilisation rollers is accompanied by a reduction in the service life of the 
bearings of the stabilisation rollers. 

DE 101 59 662 Al discloses a deflection roller for an embossing 
machine, with which an increase in output, that is to say an increase in the 
machine speed of the embossing machine, in other words an increase in 

30 the rotary speed of the roller, is possible by securing to a bar which is fixed 
with respect to the machine, a porous air-permeable bar sleeve on which a 
roller sleeve is mounted, wherein the roller bar has a compressed air 
passage for supplying the bar sleeve with compressed air which is provided 
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to form an air cushion between the bar sleeve and the roller sleeve. That 
air cushion affords a substantial reduction in the frictional losses of that 
known deflection roller. 

An apparatus for transferring a decoration from an embossing film on 
to a web of material is known for example from EP 0 521 414 Bl. 

A heatable and coolable roller with an almost friction-free mounting 
arrangement is described in DE 44 16 421 Al. That known roller serves for 
transporting material in web form and for providing for temperature control 
thereof, wherein a fluid is used for supporting a roller casing which rotates 
on a stationary cylindrical core, the fluid flowing predominantly in the 
peripheral direction between the roller casing and the roller core. That fluid 
can be used at the same time for temperature control of the roller casing. 

An air-supported roller is also known for example from US No 3 349 

462 A. 

As, in an embossing station of the kind set forth in the opening part 
of this specification, the quality of the join of the transfer layer of the 
embossing film to the element to be embossed upon. In particular the flat 
element which is stable in respect of shape, as well as the embossing speed 
are dependent to a high degree on the number of line contacts along the 
embossing section between the embossing belt and the flat element to be 
embossed upon, the requirement involved is that of providing for an 
improvement In the quality and an Increase in the embossing speed by 
increasing the number of line contacts. 

The object of the invention is to provide an embossing station of the 
kind set forth in the opening part of this specification which, being of a 
comparative simple structure, permits an increase in the embossing speed 
which is accompanied by an improvement in embossing quality. 

According to the invention that object is attained by the features of 
claim 1, that is to say in that provided between the two support rollers is a 
support body which supports the embossing belt and which has a sliding 
surface which is in the tangential plane connecting the two support rollers 
together. The sliding surface of the support body therefore forms not just a 
number of line contacts but a surface contact by which the quality of the 



embossing action is improved and at the same time the embossing speed 
can be increased. 

The sliding surface of the support body provided between the two 
support rollers extends from the one support roller to the other and thus 
5 so-to-speak along the entire embossing section of the embossing belt so 
that the support body produces a surface contact instead of line contacts 
between the embossing belt, the embossing film and the element to be 
embossed upon, in particular the flat element to be embossed upon which 
is stable in respect of shape. 

10 As the embossing belt is for example a silicone belt having a 

mechanical reinforcement so that there is a level of friction which is not to 
be disregarded between the embossing belt and the sliding surface of the 
support body, it is desirable if the embossing belt has a low-friction layer at 
its inside which is towards the two support rollers and the sliding surface of 

15 the support body. That low-friction layer can be a low-friction coating on 
the embossing belt. An embossing belt which is designed in that way is 
however relatively cost-intensive so that, from the point of view of cost 
reduction, it may be desirable if in accordance with the invention a 
conventional embossing belt is used and if a sliding belt passes around the 

20 two support rollers, the embossing belt being provided at the outside of the 
sliding belt, which is remote from the support rollers. That sliding belt 
passes around the two support rollers and encloses the support body. The 
sliding belt bears against the sliding surface of the support body. The 
sliding belt is of a relatively low coefficient of friction in relation to the 

25 support body. For that purpose it is advantageous if the sliding belt has on 
a carrier a low-friction coating which is towards the two support rollers and 
the sliding surface of the support body. 

The sliding belt can be tensioned around the two support rollers by 
means of a tensioning device. An advantage of the above-specified 

30 configuration is that, upon a change in the embossing belt, that is to say 
upon replacement for example of a worn embossing belt by an unused new 
embossing belt, the sliding belt can remain In the embossing station, that is 
to say on the two support rollers. 
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If however for example abrasive dust is present in the environment 
of the embossing station according to the invention, that leads to a 
relatively severe amount of wear not only of the embossing belt but 
possibly also severe wear of the sliding belt and in the extreme case also 
5 the support body. In order to prevent such unwanted premature wear it is 
preferable if in the embossing station according to the invention the 
support body has a gas-permeable porous flat element by which the sliding 
surface of the support body is formed. Independent patent protection is 
requested for an embossing station of such a design configuration. The 

10 stated gas-permeable porous flat element can comprise an open-pore 
sintered metal or an open-pore sintered ceramic, wherein the sliding 
surface is suitably surface-treated to achieve a smooth sliding surface. 

In an embossing station of the last-mentioned kind it is preferable if 
the gas-permeable porous element closes a cavity which is provided in the 

15 support body and into which a compressed gas inlet opens. The 
compressed gas can be for example compressed air. 

It is desirable if the gas-permeable porous flat element has a main 
surface which faces towards the embossing belt and two laterally mutually 
oppositely disposed side surfaces which are associated with the two 

20 mutually remote longitudinal edges of the embossing belt, wherein in 
operation of the embossing station a gas cushion is formed between the 
embossing belt and the porous surface element. That air cushion between 
the embossing belt and the porous flat element of the support body causes 
a negligibly low level of friction between the support body and the 

25 embossing belt, while in addition an accumulation of abrasive dust on the 
embossing belt and the support body is advantageously prevented. The 
porous flat element of the support body permits such high pressures in 
relation to surface area, between the embossing belt and the element to be 
embossed upon, that the embossing operation is not adversely affected. In 

30 addition, a suitable selection of the material for the porous flat element, 
that is to say suitable dimensioning of the porosity of the flat element, 
means that the consumption of compressed gas can be so low that cooling 
of the embossing belt during the embossing operation by the compressed 
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gas Is negligibly slight. From the point of view of a possible undesirable 
cooling effect, it is appropriate if the support body and/or the compressed 
gas inlet are/is provided with a heating device. With a heating device of 
that kind the support body and/or the compressed gas which acts on the 
5 support body can be suitably warmed in order to compensate for a 
corresponding energy loss. The heating device can advantageously also be 
used to support the step of heating up the embossing station when it is 
brought into operation. 

Further details, features and advantages will be apparent from the 
10 description hereinafter of embodiments by way of example of the 
embossing station according to the invention, which are diagrammaticaily 
illustrated in the drawing in which: 

Figure 1 is a diagrammatic side view of a first embodiment of the 
embossing station, 

15 Figure 2 is a view in section taken along section line II-II in Figure 1 

through the embossing film. 

Figure 3 is a view in section taken along section line III-III in Figure 
1 through the support body, the embossing belt and the embossing film. 

Figure 4 shows a side view similar to Figure 1 of a second 
20 embodiment of the embossing station. 

Figure 5 is a view in section taken along section line V-V in Figure 4 
through the support roller, the sliding belt and the embossing belt. 

Figure 6 shows a side view similar to Figures 1 and 4 of a third 
embodiment of the embossing station, and 
25 Figure 7 is a view in section taken along section line VII-VII in Figure 

6 through the support body and the embossing belt. 

Figure 1 shows a configuration of the embossing station 10 for an 
embossing apparatus, which is provided for the transfer of a transfer layer 
12 (see Figure 2) of an embossing film 14 on to an element to be 
30 embossed upon, in particular a flat element 16 to be embossed upon, which 
is stable in respect of shape. The flat element 16 which is stable in respect 
of shape is for example panels for articles of furniture such as table tops or 
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the like, floor, wall or ceiling boards or panels or plastic profile members 
and the like. 

The embossing station 10 has two support rollers 18 which are 
spaced from each other and which are in mutually axis-parallel relationship 
and by which an embossing section 20 of the embossing station 10 is 
determined. A deflection roller 22 is provided at a spacing from the two 
support rollers 18 and in axis-parallel relationship therewith. An endless 
embossing belt 24 is deflected around the two support rollers 18 and 
around the deflection roller 22. 

A heating device 26 diagrammatically indicated by a block is 
provided for heating the embossing belt 24. The embossing belt 24 runs for 
example in the direction of the arrow 28 around the support rollers 18 and 
around the deflection roller 22. The flat element 16 to be embossed upon is 
advanced at the same speed along the embossing section 20 at the 
embossing station 10. That is indicated by the arrow 30. A support body 32 
is provided between the two support rollers 18. The support body 32 has a 
sliding surface 34 provided in the tangential plane 36 connecting the two 
support rollers 18 together. 

As can be seen from Figure 3 the sliding surface 34 of the support 
body 32 is provided at its two mutually opposite edges with side limbs 38 
which serve for laterally guiding the circulating embossing belt 24 and the 
embossing film 14 along the embossing section 20. 

Referring to Figure 1 a carrier layer 40 of the embossing film 14 is 
indicated on the left-hand side, that is to say going away from the left-hand 
support roller 18 (see also Figure 2). At the entry to the embossing station 
10, that is to say at the entry into the embossing section 20 of the 
embossing station 10, the embossing film 14 is formed by the carrier layer 
40 and the transfer layer 12 which is provided releasably on the carrier 
layer 40. An embossing film 14 of that kind Is known per se so that there is 
no need to enter into a more detailed discussion thereof at this point. 

At the embossing section 20 the transfer layer 12 of the embossing 
film 14 is transferred from the carrier layer 40 to the flat element 16. 



In order to reduce the friction between the support body 32 along 
the sliding surface 34 and the embossing belt 24 which circulates around 
the support rollers 18 and the deflection roller 22, the embossing belt 24, 
at its inside which is towards the two support rollers 18 and the support 
body 32, has a low-friction layer 42 (see Figure 3) which is formed by a 
coating of a suitable material. 

Figure 4 is a view similar to Figure 1 showing the principle involved 
in a further configuration of the embossing station 10, wherein a sliding 
belt 44 circulates around the two support rollers 18. The embossing belt 24 
Is provided at the outside 46 of the sliding belt 44, that is remote from the 
support rollers 18, as is also clearly illustrated in Figure 5. The embossing 
belt 24 circulates around the two support rollers 18 and the deflection roller 
22. The sliding belt 44 has a carrier 48 and a low-friction coating 50 on the 
carrier 48. The low-friction coating 50 is towards the two support rollers 18 
and the sliding surface 34 of the support body 32 provided between the two 
support rollers 18. The sliding belt 44 can be definedly tensioned around 
the two support rollers 18 by means of a tensioning device 52. 

The same details are denoted in Figures 4 and 5 by the same 
references as in Figures 1 through 3 so that there is no need for all those 
features to be described in detail once again in relation to Figures 4 and 5. 

Figure 6 is a diagrammatic side view similar to Figures 1 and 4 
showing a third preferred embodiment of the embossing station . 10, 
wherein the support body 32 provided between the two support rollers 18 
has a gas-permeable porous flat element 54 forming the sliding surface 34 
of the support body 32, as in particular also Figure 7 clearly shows. The 
gas-permeable, that is to say open-pore flat element 54 comprising a 
sintered material closes off outwardly a cavity 56 formed In the support 
body 32. A compressed gas inlet 58 opens into the cavity 56. The 
compressed gas inlet 58 and/or the support body 32 are provided with a 
heating device 60. 

As in particular Figure 7 clearly shows the gas-permeable porous flat 
element 54 has a main surface 62 towards the embossing belt 24 and two 
laterally mutually opposite side surfaces 66 which are associated with the 



two mutually remote longitudinal edges 64 of the embossing belt 24 so that 
in operation of the embossing station 10, that is to say when the cavity 56 
of the support body 32 is acted upon with compressed gas, an air cushion 
68 is formed between the embossing belt 24 and the porous flat element 
5 54, wherein the embossing belt 24 is slightly spaced at all sides from the 
support body 32 by the air cushion 68 so that the friction between the 
embossing belt 24 and the support body 32 is negligibly slight. 

The same details are denoted in Figures 6 and 7 by the same 
references as in Figures 1 through 4 so that there is no need for all those 
10 features to be described in detail once again in relation to Figures 6 and 7. 
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